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QUARTERLY MONITORING REPORT
GROUNDWATER RECOVERY OPERATIONS

STANDARD CHLORINE OF DELAWARE, INC.
DELAWARE CITY, DELAWARE

In response to the 22 January 1988 Consent Order between the
Delaware Department of Natural Resources and Environmental
Control (DNREC) and Standard Chlorine of Delaware, Inc., this
quarterly report has been prepared to document monthly
withdrawal rates and contaminant recovery at the pumping
wells; and quarterly sampling results and water level data for
the recovery and monitor wells. The report also contains an
evaluation of the effectiveness of the recovery system and
recommendations to improve the system. Documentation
presented in this report covers the quarterly period from
October to December 1989.

EVALUATION OF THE RECOVERY SYSTEM

The average monthly withdraw rates from recovery wells RW-1
through RW-4 are presented in Table 1. Average monthly
withdraw rates from RW-l through RW-4 ranged between 1.7 and
33 gpm.

A higher capacity pump was installed in RW-l beginning on 29
September and accounted for 4 down days in October. Due to
the installation of the higher capacity pump, puming rates at
RW-1 have increased significantly over those recorded in the
previous quarter. Recovery well RW-1 pumped almost
continuously during November and December, except for a short
period of down time in November due to scheduled maintenance.
The flow meter on RW-l became inoperable for several days in
November, however, well discharge continued at an estimated
rate of 33 gpm. A new flow meter was installed on RW-1 on 15
December.

Recovery well RW-2 pumped almost continuously during October
and November, except for short periods of down time due to
scheduled maintenance. RW-2 was not pumping for eight days
during the month of December due to an electrical malfunction
and scheduled maintenance. Pumping rates for RW-2 have
decreased each month this quarter to an average of 1.7 gpm
during the month of December.

Recovery well RW-3 pumped almost continuously during this
quarter, except for short periods of down time in October and
November due to scheduled maintenance. Pumping rates have
averaged between 6.7 and 7.5 gpm for this quarter.
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Recovery well RW-4 pumped almost continuously during the month
of October, except for a short period of down time for
scheduled maintenance. An automatic water level control
device was installed on 10 October. All recovery wells
currently have a water level control device in operation.
Recovery well RW-4 was shut down for installation of a higher
capacity pump on 9 November. Equipment operational problems
following the new pump installation resulted in several days
of down time in November and December.

Groundwater level data collected at the recovery and
monitoring wells on 28 December 1989 were used to construct
a water level contour map presented in Figure 1. This map
represents actual water levels observed while recovery wells
RW-1, RW-2, and RW-3 were pumping. A complete summary of
these water level data is presented in Table 2. Water level
elevation at RW-1 decreased from a September 1989 elevation
of approximately 9 feet above sea level to a December 1989
approximate elevation at mean sea level. This reduction in
water level elevation at RW-l corresponds with an increase of
pumping rates from an average of 9.3 gpm in September to an
average of 33 gpm in December.

A comparison of the water level measurements at monitor well
TW-63 for the months of September and December 1989, show
approximately 0.6 feet of additional drawdown in December.
This drawdown is a result of the increased pumping rate at RW-
1 this quarter.

Monthly concentrations of organic* recovered at RW-1, RW-2,
RW-3 and RW-4 are presented in Table 3. The average monthly
concentrations of total benzene species at the recovery wells
RW-1 and RW-4 ranged from 41.32 to 79.17 »g/L. Recovery well
RW-2 showed average concentration of approximately 228 mg/L
total benzene species for the quarter. Recovery well RW-3
showed an average concentration of approximately 121 mg/L
total benzene species for the quarter* A summary of the total
and individual benzene species fro» the 6 December 1989
sampling event are presented in Tables 4 and 5 respectively.
An isoconcentration map of total benzene species is presented
in Figure 2. This map reflects a decrease in the total
benzene concentrations as compared to the last quarterly
report, to a level below 300 mg/L total benzene species.

Summaries of monthly and cumulative groundwater withdrawals
and contaminant recovery for each well and for the total
recovery system for 1989 were prepared. The data for
individual recovery wells are presented in Tables 6, 7, 8 and
9; the monthly and cumulative results for the entire system
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are presented in Table 10. The data indicates that the total
benzene species recovered has increased reflecting an overall
system wide increase in pumping rates.

RECOMMENDATIONS

1. An assessment of the well yield and available drawdown at
RW-4 should be performed following the reinstallation and
start-up of the higher capacity pump. The results of the
assessment will be used to determine the optimal pumping
rate at this recovery well.

2. Recovery well RW-3 should be tested with a higher capacity
pump to determine the optimal pumping rate and maximize
drawdown.

3. If pumping rates at RW-2 continue to decrease or fail to
• maintain adequate levels during the next quarter, the well
should be rehabilitated by means of mechanical surging
and/or chemical treatment

4. The drilling contractor has been selected and all required
permits have been procured to proceed with the installation
of the new recovery well (RW-5) near TW-6A. This well
installation is scheduled to begin the week of 22 January
1990.

-3-
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Legend
— Standard Chlorine Boundary Line

TW-10 Monitoring Well
3RW-1 Recovery Weft

-* 14̂  Water Level Contour
Ft-MSL

191S17 —gTWOAao CHLomae OFpeiAWAHc. MCL

FIGURE 1 WATER LEVEL CONTOUR MAP
28 DECEMBER 1989
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Legend
- - —• - Standard Chlorine Boundary Line
• TW-10 Monitoring Well
•) RW-1 Recovery Well
—30— Concentration ol

Total Benzene Species (ppm)
TW5,28,30 Have Free Organic* ..

STWOAHQ CHCOftfMe

FIGURE 2 ISOCONCENTRATION MAP OF TOTAL BENZENE SPECIES,
6 DECEMBER 1989
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TABLE 1

AVERAGE MONTHLY WITHDRAWL RATES (GPM)
GROUNDWATER RECOVERY WELL SYSTEM

STANDARD CHLORINE OF DELAWARE, INC.

MONTH (1989) RW-1 RW-2 RW-3 RW-4

October 14.9 2.8 6.7 9.7
PD » 6 days PD « 2 days PD - 2 days PD - 2 days

November 33* 2.9 7.3 9.9
PD= 2 days PD = 2 days PD - 2 days PD » 21 days

December 31.6 1.7 7.5 7.3
PD - 8 days PD = 14 days

PD - pump down

* - estimated; flow meter inoperable for a portion of the month.
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TABLE 2

GROUNDWATER LEVEL DATA
STANDARD CHLORINE OF DELAWARE, INC.

28 DECEMBER 1989

Measuring Point Depth to Groundwater
Elevation Water Elevation

Location fFt. MSLI (Ft.) (Ft.
TW-1 49.90 30.08 19.82
™-2 56.10 39.92 16.18
TW-3 56.30 40.33 15.97
TW-4 55.00 40.42 14.58
TW-5 50.10 33.92 16.18
TW-6 50.70 35.08 15.62
TW-7 50.40 _ 35.16 15.24
TW-8 52.20 * *
TW-10 50.50 37.92 12.58
TW-22 ** 40.16 **
TW-24 49.44 38.92 10.52
TW-25 49.44 36.08 13.36
TW-28 52.82 42.50 10.32
TW-30 52.29 40.08 12.21
TW-31 50.36 36.92 13.44
TW-49 55.71 48.92 6.79
TW-50 53.28 47.16 6.12
TW-60 46.44 37.83 8.61
TW-61 45.50 37.92 7.58
TW-62 48.92 41.83 7.09
TW-63 53.83 47.25 6.58
TW-64 53.48 * *
RW-1 54.75 54.16 0.09
RW-2 52.99 45.66 7.33
RW-3 45.55 40.50 5.05
RW-4 48.08 39.50 8.58

* unable to take measurements, well temporarily inaccessible.

** Additional riser pipe added to well, cl«v*tion undetermined.
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TABLE 3

MONTHLY CONCENTRATIONS OP TOTAL BENZENE SPECIES (mg/L)
GROONDWATER RECOVERY WELLS

STANDARD CHLORINE OF DELAWARE, INC.

MONTH (19831 RW-1 RW-2 RW-3 RW-4

October 41.32 242.02 114.55 44.18

November 58.69 213.65 120.87 46.54

December 79.17 228.54 127.79 49.30

-8-

5R307805



TABLE 4

QUARTERLY SAMPLING RESULTS
MONITOR AND RECOVERY WELLS

STANDARD CHLORINE OF DELAWARE, INC.

6 DECEMBER 1989

Total Benzene
Species Concentrations

Location '_____fmq/1)____

TW-1 21.69
TW-2 0.53
TW-3 0.33
TW-4 0.80
TW-5 *,
TW-6 230.40
TW-6A 78.01
TW-7 21.78
TW-8 189.95
TW-10 131*45
TW-22 3.81
TW-24 101.65
TW-25 80,19
TW-28 *
TW-30 *
TW-31 250.77
TW-49 291.72
TW-50 275.44
RW-1 75.54
RW-2 235.91
RW-3 126.14
RW-4 49.30

Free organics in well
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